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CASE REPORT

Application of unilateral biportal endoscopy 
technique to resect a thoracic spinal intradural 
extramedullary meningioma: technical report 
and review of the literature
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Abstract 

Background Meningiomas are common intradural extramedullary spinal tumors, which arise from arachnoid cap 
cells in the leptomeninges surrounding the brain or spinal cord. Sensory and motor dysfunction as well as pain were 
the most common presenting symptoms. Surgical resection remains the primary treatment for spinal intradural 
extramedullary meningiomas. Traditionally, spinal meningiomas excision requires longer skin incision, bilateral subpe-
riosteal muscle stripping, and total laminectomy. We report a new technique for the treatment of thoracic spinal intra-
dural extramedullary meningioma, which involves the use of unilateral biportal endoscopy (UBE) technique to resect 
the tumor, and reviewed and analyzed relevant literature.

Case presentation A 69-year-old female patient presented with back pain accompanied by slowly progressive 
lower limb paresis, and severe pain in the right lower limb. Magnetic resonance imaging suggests a thoracic spinal 
intradural extramedullary meningioma. She underwent meningioma resection using UBE technique with complete 
recovery at the follow-up examination 3 months after surgery.

Conclusion This case confirmed the UBE technique can be a good choice for resection of spinal intradural extramed-
ullary meningioma.

Keywords Meningioma, Unilateral biportal endoscopy, Minimally invasive spine surgery, Spinal hypertension 
syndrome

Background
Meningiomas are the most common primary tumors 
of the spine [1], which represent 25–46% of all primary 
intraspinal tumors [2]. They can occur anywhere along 
the spinal cord with a predilection for the thoracic 

spine [3]. Typically, Spinal meningiomas are located in 
the intradural extramedullary space [4]. The majority of 
patients with spinal meningioma were female (72.83%) 
[5]. It is well established that surgery is the preferred 
treatment of choice for spinal meningiomas, as tumor 
removal usually relieves symptoms with little risk for 
recurrence [6].

UBE technology belongs to the category of percutane-
ous spinal endoscopy. Compared to traditional posterior 
spinal surgery, the entrance of the work and view portals 
of the UBE technology crosses the intermuscular space to 
avoid stripping the muscle attached to the spinous pro-
cess, damaging the posterior branch of the spinal nerve, 
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and leading to denervated atrophy of the local muscles. It 
reduces the incidence of chronic back pain after the sur-
gery. UBE provides a clear surgical field to identify con-
gested epidural venous plexus, degenerative surrounding 
structures, and neural elements, which are crucial for 
achieving the best operative results [7]. Compared with 
single-portal endoscopy, the UBE technology used two 
portals, including the view portal and the work portal. 
An independent portal was used for surgical surgery, 
which effectively broadened the surgical field of vision 
and made the surgery more flexible. The direction of the 
portal could be adjusted according to needs [8]. In addi-
tion, the UBE technique obtains a safe and complete sur-
gical environment by maintaining stable water dynamics 
[9]. At the same time, the surgery can be completed with 
conventional instruments. Therefore, unilateral biportal 
endoscopy (UBE) technology is now gradually favored by 
spinal surgeons and even neurosurgeons.

Case presentation
A 69-year-old female presented with a 12-month history 
of intermittent pelvic/lower extremity numbness. There 
was chronic back pain, and slowly progressive right lower 
limb pain and weakness. 1 month of loss of balance and 
be completely bedridden. In addition, she had to remain 
in the left decubitus position in bed with right lower limb 
flexion to relieve the pain in the right lower limb. There 
was no history of trauma to the spine. On neurological 

examination, she had hypoesthesia below the navel, 
hyperreflexia in both lower extremities, as well as a mod-
erate paresis and atrophy in the right leg. Urodynamic 
study and were normal.

Spinal X-ray did not show abnormal findings. A 
computed tomography (CT) scan demonstrated 
that a circular high-density mass measuring about 
16 mm × 12.5 mm × 12.5 mm without calcification at the 
level of intervertebral space 10–11 in the thoracic spi-
nal canal (Fig. 1). A magnetic resonance imaging (MRI) 
scan revealed an intradural tumor with distinct borders 
at the  T10-11 level that caused serious compression of the 
thoracic spinal cord (Fig. 2A–B). In a dynamic contrast-
enhanced MRI scan, the mass presented as a lateral intra-
dural extramedullary tumor with abundant blood supply 
(Fig. 2C–D). The size measurement of the mass on MRI 
is similar to that on CT. In summary, the diagnosis was 
considered as a thoracic spinal intradural extramedullary 
meningioma.

The mass was removed under general anesthesia using 
the UBE technique without fixation. Under general anes-
thesia, the patient was positioned prone on a radiolucent 
spine operating table. The operating table was adjusted, 
so that the thoracic 10–11  (T10/11) intervertebral space 
was perpendicular to the ground. The patient’s blood 
pressure was lowered to 90–110 mm Hg/50–70 mm Hg 
(MAP ≥ 70 mmHg) with anesthetic drugs to reduce intra-
operative bleeding.

Fig. 1 Pre-surgical CT showed a circular high-density mass. The size of the mass is in the coronal CT scan (A) and in sagittal CT scan (B)
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The T10/11 intervertebral space, approximately the 
center of the tumor, was confirmed and focused. The ini-
tial target point of the endoscope and the instrument was 
located at the junction of the spinous process and lamina 
on the right side of the T10 vertebral body at the level of 
T10/11 intervertebral space, and a horizontal line was 
made around the target point. A marked line was drawn 
along the inner edge of the pedicle of the T10 and T11 
vertebrae. Two points, 1.5 cm away from the far and near 
sides of the junction point of the aforementioned two 
lines, were used as the body surface positioning points of 
the view portal and work portal, respectively (Fig. 3A–C).

Under the guidance of C-arm fluoroscopy, two trans-
verse skin incisions were made to form the view (caudal 
side) and work (cranial side) portals. The length of the 
skin incision was about 1.0–1.5 cm. The surgeon stood 
on the right side. A guide rod was inserted into each 
of the two incisions after the incision of the skin, sub-
cutaneous tissue, and fascia layer. Fluoroscopy deter-
mined that the two positioning rods crossed at the ideal 
target point. Serial dilators were used to separate the 
back muscle and create the view and work portals. A 30 
degree endoscope connected to the irrigation system 
was inserted through the view portal, and then, the irri-
gation system was turned on for continuous irrigation. 
A natural gravity irrigation system (about 70–100  cm 
above the table) was used for continuous saline irri-
gation. The plasma radiofrequency wand was used 

through the work portal to clean the residual soft tissue 
on the lamina surface near the target point and control 
bleeding so as to ensure the clarity of the surgical field.

The first target point was exposed using a plasma 
radiofrequency wand. Then, the surgical field was 
expanded to the periphery by adjusting the direction of 
the endoscope and fully expose the lamina at the upper 
and lower edges of the T10–11 space. Intraoperative 
fluoroscopy determines the upper and lower bounda-
ries of the tumor according to preoperative imaging 
data (Fig. 3D–E). Partial hemi-laminectomy within the 
above range was started with an automatic drill, and 
then, remaining drilled lamina and ligamentum flavum 
were removed with laminectomy rongeurs to expose 
the dural sac. A sharp scalpel was used to make a lon-
gitudinal incision of the tense dura, which was propped 
up by the tumor, with an incision about 2 cm in length. 
Then, it was found that the spinal cord was squeezed 
toward the opposite side by the tumor, and there was no 
adhesion between the two. On the contrary, the tumor 
was partially adhered to the dura mater. The adhe-
sions were dissected with a nerve dissector, and then, 
the tumor was removed in fractions with a forceps, and 
applying a smaller models of plasma radiofrequency 
wand for hemostasis. The dural origin is coagulated 
to reduce the recurrence rate. The incised dura was 
sutured with a 7–0-diameter thread (Fig.  4A–E). A 
drainage catheter was inserted to prevent postsurgical 

Fig. 2 On conventional MRI (A–B) and contrast-enhanced MRI (C–D), the spinal cord is severely compressed and pushed sideways by an spinal 
canal tumor with distinct borders at the  T10-11 level
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epidural hematoma. The skin was sutured layer by layer 
after extruding the remaining saline for irrigation.

After anesthesia resuscitation, there is an increase in 
blood pressure, heart rate and respiration, and muscle 
hypertonia in the extremities. The patient complained of 
back pain, neck pain and headache, chest tightness, and a 
feeling of near-death. The patient had to be re-intubated 
five minutes after extubation. After 6  h of surgery, the 
patient’s blood pressure, heart rate, and respiration tend 
to stabilize, and the tracheal tube was removed after the 
sedatives stopped gradually. The patient described the 
disappearance of chest tightness and near-death feelings, 
but neck pain and headache remained. Physical exami-
nation revealed that muscle tone in the extremities was 
relaxed but still higher than normal. And muscle tension 

returned to normal 12 h after surgery, with relief of neck 
pain and headache. There was no postoperative cer-
ebrospinal fluid leakage. Three days postoperatively, the 
drainage tube was removed, and the total drainage fluid 
was 100 ml. The patient was able to start walking with the 
protection of a thoracic spine brace 5 days after surgery 
without pain in the lower extremities. Histopathological 
examination revealed a meningioma, and positive for the 
immunohistochemical staining with epithelial membrane 
antigen (EMA) and S-100 (Fig. 4F).

Discussion
The current case report demonstrates that UBE tech-
nology can effectively remove thoracic spinal intradural 
extramedullary meningioma and achieve good results. 

Fig. 3 Based on the results of preoperative imaging examination, intraoperative fluoroscopy is used to determine the tumor location, view portal, 
work portal (A–C), and the upper and lower boundaries of the tumor (D, E)
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The surgery time under UBE surgery was about 90 min, 
including 60  min after dural incision. And postopera-
tive cerebrospinal fluid leakage was not detected. The 
postsurgical imaging data were obtained 5 days after the 
surgery. The intradural extramedullary tumor was com-
pletely removed under UBE surgery to restore the spinal 
canal volume, accompanied by an unobstructed cerebro-
spinal fluid flow in MRI scans postoperatively (Fig.  5). 
According to the postoperative CT scans, the thoracic 
spine was not unstable, because the extent of the thoracic 
lamina to be removed is small and can be allowed by spi-
nal stabilization (Fig. 6).

The diagnosis of meningioma is based on the patient’s 
symptoms, signs, imaging examination, and postopera-
tive pathological diagnosis. In addition to the signs and 
symptoms, the early diagnosis of meningioma mainly 
depends on imaging examination [10]. X-rays usually 
show no abnormal findings, while CT scans can reveal 
masses in the spinal canal that are close to the density of 
the spinal cord tissue, and partially calcified tumors can 
be displayed as high-density masses or scattered spots in 
the spinal canal. MRI scanning can clearly detect a mass 
in the spinal canal, with the spinal cord or cauda equina 

being pushed to one side by the mass. Spinal menin-
gioma showed equal or slightly lower than the spinal 
cord on T1-weighted images and T2-weighted images, 
and after enhancement, it appears as uniform enhance-
ment [11]. The patient mentioned in the article presented 
with severe pain in the right lower limb. MRI scanning 
revealed space-occupying lesions in the spinal canal with 
similar signals to the spinal cord. X-ray did not reveal any 
abnormalities, and CT scan did not reveal calcification of 
the mass.

Meningioma is a benign tumor, but it can cause severe 
spinal cord or nerve compression and even paralysis as it 
grows. Therefore, once the diagnosis is clear, it should be 
resected early to obtain a good prognosis as long as there 
are no surgical contraindications [12]. The commonly 
used surgical methods are as follows. The first surgical 
method is posterior total laminectomy and tumor extrac-
tion. It is a classic approach with the advantages of short 
surgical time and complete exposure, and the disadvan-
tages of postoperative spinal instability requiring pedicle 
screw fixation when wide laminectomy disrupting the 
facet joint or multilevel laminectomy has been performed 
[13]. The second method is posterior semi-laminectomy 

Fig. 4 Intraoperatively, the dural incision, tumor resection, and dural suture were performed (A–E), and the postoperative pathology confirmed 
meningioma (F)
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Fig. 5 Postoperative MRI (T1-weighted: A, T1-weighted: B, and the axial MRI: C) showed that the tumor was removed completely (arrows) 
and the cerebrospinal fluid flow was restored

Fig. 6 Postoperative CT (sagittal CT scan: A, the coronal CT scans: B and C, and axial CT scans: D and E) indicated that the removal of bone tissue 
was less extensive and had less impact on spinal stability, because the facet joint was intact, and no additional internal fixation was installed
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and tumor extraction. There is less-invasive surgery than 
a total laminectomy, with less interference on nerves and 
spinal cord, and a single thoracic laminectomy can be 
performed without internal fixation [14]. The third sur-
gical method is laminoplasty after spinal meningioma 
resection [3]. The aforementioned open surgery had the 
advantages of clear vision and reliable efficacy. However, 
surgical procedures usually lead to frequent complica-
tions, such as larger iatrogenic trauma, higher bleeding 
volumes, and a longer hospitalization time because of the 
need for extensive dissection of the surrounding muscles, 
fascia, and ligaments. Additionally, they often affect the 
daily life and work of the patient because of complica-
tions, such as persistent back pain, spinal stiffness, and 
weakness [15]. The UBE technique for an extradural mass 
had limited reports. Wang and colleagues describe five 
cases that clarify how to use UBE to completely remove 
extradural mass lesions with obvious improvement of 
symptoms. Results showed that four patients were con-
firmed as having an epidural cyst and one patient was 
diagnosed with hemangioma [16]. In this study, the UBE 
technique was used to resect a thoracic spinal intradural 
extramedullary meningioma. It has the advantages of less 
trauma, less bleeding, and faster recovery, with less dam-
age to the posterior soft tissue and bone structure and no 
need for additional internal fixation.

Common complications of UBE technique for resec-
tion of thoracic spinal meningioma include cerebrospi-
nal fluid leakage and spinal hypertension syndrome. The 
management of complications is described as follows.

(1) Leakage of cerebrospinal fluid.

The cerebrospinal fluid leakage is one of the common 
complications of spinal canal surgery. Most patients 
were found to have dural tear during the operation, and 
postoperative drainage was also observed. Wang and col-
leagues reported that the incidence of intraoperative or 
postoperative cerebrospinal fluid leakage is 2.49% due to 
tearing of the dura mater during UBE surgery for lum-
bar spinal stenosis [17]. Its management can be sum-
marized as wound drainage was removed followed by 
wound sutures, prophylactic antibiotics, dexamethasone, 
elevated head position, and continuous lumbar subarach-
noid drainage treatment [18]. In this case, no cerebro-
spinal fluid leakage was observed during postoperative 
drainage.

(2) Spinal hypertension syndrome.

Spinal hypertension is a unique complication of endo-
scopic spinal surgery requiring water irrigation. It is often 
caused by intraoperative dural tear and high irrigation 

pressure. Yuan and colleagues treated 50 cases of calci-
fied lumbar disc herniation with percutaneous endo-
scopic lumbar discectomy technique, of which 1 case 
diagnosed as spinal hypertension syndrome during the 
surgery [19]. UBE technology requires general anesthe-
sia for patients. When the patient’s heart rate and blood 
pressure are found to rise sharply during the operation, 
or there is a rupture of the dural, the occurrence of spi-
nal hypertension should be vigilant. In these cases, the 
height and flow rate of irrigation fluid should be reduced, 
appropriate dehydration drugs and hormones should 
be applied, and the operation should be completed as 
soon as possible. Patient with spinal hypertension may 
experience neck pain during the surgery [19]. As well as 
neck pain, one or more of neurological dysfunction syn-
dromes, such as headache, clumsiness, irritability, visual 
disturbance, dizziness, tinnitus, seizure, the near-death 
sensations, and dystonia, were found in our research. 
Treatment for the syndrome includes continued tracheal 
intubation, sedative medications, appropriate applica-
tion of antihypertensive medications to control blood 
pressure, and necessary dehydrating medications and 
hormones. And symptoms and signs are generally com-
pletely relieved within 24  h after surgery. In this case, 
the patient underwent a 60  min operation without sig-
nificantly reducing the irrigation water pressure after the 
dural incision to ensure a clear surgical field of vision. 
Although dehydration drugs and hormones (80  mg of 
methylprednisolone) were used during the operation, 
spinal hypertension syndrome still observed. After the 
above treatment, the patient’s symptoms and signs were 
completely relieved 12 h after surgery.

Conclusion
We successfully removed spinal intradural extramedul-
lary meningioma using a biportal endoscopic posterior 
approach. The biportal endoscopic approach may have 
advantages, such as minimizing trauma to the normal 
structures, magnified endoscopic view, and early recov-
ery after the surgery. This case confirmed the UBE tech-
nique may be used as an alternative surgical treatment 
for spinal intradural extramedullary meningioma.
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